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7|8 Z27l ZH Family Cobitidae) 072] ASER Bet eim 
8. Cobitis taenia complex mtDNAS| FAA 239 #733 YÄ 


UMS Hos YsSH- SMA 
(ass aso] spa} a YE ash) 


EE: 


SHGAb NEZNA o] #4 Cobitis taenia complex9] A QA JAA a 
ele] ee SES ex E Boz CHAS AALE mitochondrial 
DNA(mtDNA)2} RFLP X4 € 44] 3 aA. C. taenia complex mtDNA 
= 10749 6-base cutting A|3H& 4€ ARM Ge a AAAS wu, 
AAI Ast 67} HA x9] mtDNAS] AA] genome 27)= A 17.0405 
Kbp 919.» 2SA4A4(F)A C. t. taenia 27] 4] AA C. t. striata9) C. 
t. lutheri 4744 AAA FAS Bt 02639 oe] MAO, C. t. 
striata€) C. t. lutheri Aho) = F=0.5692 da uuu. 87:8 
(poA gio] C. t. taenia C. t. striata ® C. t. lutheri} Be p-0.082x. 
Fay glao X99, C. t striata} C. t lutheri AGEL 
p=0.03322 Af WA? FAQS 4AA. MtDNA i435 C 
taenia complex € C. t. taena AAI 3:7] ol fFolzl yez, C. 
t. striata€k C. t. lutherie o4 $49] EI} e| IS oF 
22 £72] Hes ^pe GG. 
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AAA Bele BAA FAAA PSA, AFA xmGpD, VHGA Y HA 
AEGA SAS REAM} ZA GEG HHS BAS 128 $3334] db 
43) sm, Aye oe] SASS B2zt+El44 mitochondrial DNA(mtDNA) 

SAS ALE TAS am-eusgaE 


* BAPE 199310 DEF NAAA 2)A(BSRI 93-121) y) Aa Aaa aE 
spa ATU AFH) xe] 93e T3 AY. 
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X4spes MP GR ASE mtDNA AEH LÍ 37)7} 157-23.0 Kbpe] 
= (Brown, 1983; Lansman et al, 1983: Kessler and Avise, 1985) =a] $34 £x 
«ge. AS FAF es) eb PAY We] Ady YE RARE zuER 
TAA FAIRA SLAC] M4 Fe], AZE mtDNA X4 ue oo] SS oa 
SAS A7} of (Raicu and Taisescu, 1972: Hartley and Horne, 1982: Lee et 
al, 1984: Gyllensten et al, 1985; Lee et al, 1988, 1989), ¢ł4]¥ (Green, 1983: 
Spolsky and Uzzel, 1984; Carr et al, 1987), 2}##(Bogart, 1980) 29] chooks} BS 
Sedes sue ugs g 

asa NEZA NEEME Cobitis taenia complexe] SAE JEZNA. t 
taenia), & $7W(C. t. striata), "4€ $7I(C. t. luther) $e HZ ub gu Exe] q 
eb ope HEY 2U4(Kim, 1980), Kim3} Jeong(1987)& C. t taenia} %24} 
C. sinensis?] synonym 9. &, Kim} Lee(1988) € C. t. striata} C. t. lutheri& je) 
Apolo] He 4e] aA] FF, zou x59 sho] S$ Eo HESSE AE 
&k ub Ue. 224 Yang §(1993)2 C. taenia complexe] He Ba, €9]&€4 BA 
U 4A soe AY (Lee et al, 1986), «kei (Kim and Yang, 1993) ¥ @q 
(Kim and Lee, 1984)-¢2] "])R2A AS C. t. taenia Wez, C. t. striata} C. 
t lutherie SSL BHP] plpa aang vy} gu. 

#2 ApoE C. taenia complexe] Fee C. t. taenia, C. t. striata " C. t. 
lutherrg9| 67] Ads AAL mtDNA RFLP #42 4a4]sbe ol Sa] Beas 
HAS JA rH. 


ME S un 


ER apo] 22a APASLe CHA 4 B27 as cubo] mtDNA Xe] aye 
öar} (Table 1). 


Table 1. Collection localities, dates and number of specimens of the Cobitis taenia complex. 


Locality Collection No. of 
date specimens 

Cobitis taenia 

1. Sangju : Kyungsangbuk-do, Sangjoo-gun, Konggum-myon May 8,1993 12 

2. Sanchong : Kyungsangnam-do, Sanchong-gun, Sindeung-myon May 7,1993 15 
C. t. lutheri 

3. Yongam : Jollanam-do, Yongam-gun, Yongam-myun May 5,1993 13 

4. Miho : Chungchongbuk-do, Chongwon-gun, Ochang-myon Sep. 15, 1992 14 
C. t. striata 

5. Kwangyang : Jollanam-do, Kwangyang-gun, Kwangyang-up Jun. 26, 1992 14 


6. Sachon : Kyungsangnam-do, Sachon-gun, Sachon-up May 6,1993 14 
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MtDNA x Bernatchez} Dodson(1990) 2} ue] abe} AAA zt, Ala Q AA 
X: Agaa, 4 Hae muse] eo] de] SYA AAS 24S FZ 


2 l 

=z H 

She] d 15-20 gr PEI FS AS ad. MUDNAL 6A AE le + gl 
= 107-2) 2] Aska (Ava I Bgl I, Cla I, Eco RI, Xba I, Bam HI, Hin dlll, Pst I 


Bcl I and Pvu IDẸ 22 ABs X, 0.8969] agarose gel A7)9ES ethidium- 
bromide. SAX so] AMAA AWEAS sel, ua Nei} Li(1979)9] x 


AVS o] SoH 2 Aube] mtDNA He] Feo} age rge Az uua. 
"EFE dx ol FAS ol Beto] 4 A7 duit ALS ot Art, 
a nu 


C. taenia complex 6714] X9] mtDNA € AGHAZ Agija AJA AARAA 
zLxuEAGH AATE 0-472 gya (Fig. 1, Table 2), A A]3bE eA # 
5072] 2] AM] Hygge, zb AZE C t taenia 227], C. t. lutherie 2771, 
zax. C. t. strata 24749] BAS Re ALE 4ebstcd. MtDNA 9 d. o} 
170+£0.5 Kbpè 4 AJEA A gz 27] P 


clr 
EQ, 
9, 


2-14 3 3 


Fig. 1. Fragment patterns produced by Cla I and Ava I digestion of mtDNA of the Cobitis taenia complex. 
Numbers (1 through 6) refer to the populations listed in Table 1. 


= ägg aoa RAHA AI C ot lutheri FSA ADS Cla IA 
SAA AAS xm uuu Hols BA. 2244 C. taeniask C. t. striata %4} 
4 Welzb gain. A dux SSAA Blo C. t lutheri BA ux 
C. t. striata 2A xb xpi SEAM) 1571, SA Ata C. t. striata Ad AELS 1479] 
AAS 7214, C t taenia AAA IS cb ASH 6-772409] 34-R4aAuumE «um 
£€ wERuCTable 3). 
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Table 2. Estimated number of mtDNA fragments of the Cobitis taenia complex. 


Restriction enzymes 


Species Population N 
Bam Ava Pst Eco Pvu Xba Hin Bel Cla Bgl 

HI I I RI ii | dill I I I Total 
C. taenia 1. Sangju 12 0 3 3 2 2 2 3 3 3 1 22 
2. Sanchong 15 0 3 3 2 2 2 3 3 3 1 22 
C. t. lutheri 3. Yongam 13 0 4 2 3 2 3 4 4 4 1 27 
l 4. Miho 14 0 4 2 8 2 3 4 4 4 1 27 
C. t. striata 5. Kwangyang 14 1 3 2 3 2 4 4 2 3 0 24 
6. Sachon 14 1 3 2 3 2 4 4 2 3 0 24 


Table 3. Shared number of mtDNA fragments among the populations of Cobitis taenia complex. 


Restriction enzymes 


Population Re a 
Bam Ava Pst Eco Puu Xba Hin Bel Cla Bgl 

HI I I RI I I dill I |I I Total 
1-2 0 3 3.2.2 2 3 3 3 1 22 
1-3 oO 2 0 00 1 1 1 1 d 7 
1-4 0 2 0 0 0 1 1 0 1 1 6 
1-5 0 2 0 0 0 1 1 1 1 0 6 
1-6 0 2 0 0 0 1 1 1 1 0 6 
2-3 0 2 0 0 0 1 1 1 1 1 7 
2-4 0 2 0 0 0 1 1 0 1 1 6 
2-5 0 2 0 0 0 1 1 1 1 0 6 
2-6 0 2 0 0 0 1 1 1 1 0 6 
3-4 0 4 2 3 2 3 4 3 4 1 26 
3-5 0 2 2 2 0 2 4 1 2 0 15 
3-6 0 2 2 2 0 2 4 1 2 0 15 
4-5 0 2 2 2 0 2 4 0 2 0 14 
4-6 0 2 2 2 0 2 4 0 2 0 14 
5-6 0 3 2 3 2 4 4 2 3 0 24 


oS xxEus4£E EZ Nei Li(1979)9 Ble] AA x Xe] uw S(FR) A 
$7] -£&(pu)& BAW Az C. t taenia-C. t. striata} F=0.261, p=0.082, C. t. 
taenia-C. t. lutherit F 20.265, p-0.081& C. t taenia} Eb} $E3} vo) DA o]7] 
"Eulab9)9 M C. t. striata-C. t. lutherie F=0.569, p=0.03322 EAHA} 75e 
t(Table 4). 
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Table 4. Estimates of mtDNA fragment homology (F value, above diagonal) and sequence divergence (p value, 


below diagonal) of the Cobitis taenia complex. 


Population 
1 2 3 4 5 6 

Cobitis taenia 

1. Sangju - 1.000 0.286 0.245 0.261 0.261 

2. Sanchong 0.000 - 0.286 0.245 0.261 0.261 
C. t. lutheri 

3. Yongam 0.076 0.076 - 0.963 0.588 0.588 

4. Miho 0.086 0.086 0.002 - 0.549 0.549 
C. t. striata 

5. Kwangyang 0.082 0.082 0.031 0.035 - 1.000 

6. Sachon 0.082 0.082 0.031 . 0.035 0.000 - 

a s 


C. taenia complexe] Bat mtDNA RFLP #4] 45} C. t. taeniaS} C. t. striata X 
C. t. lutheri) 271A 3-&(p)-9 C. t. taenia-C. t. striata7} 0.082, C. t. taenia-C. t. 
lutheri7} 0.081, 2313. C. t. striata-C. t. lutheri7} 0.03322 4h44. $7] 8# o] 
l00shud oo eb 1%7 Wb aE ALS l3 8b 73 4-(Brown, 1985: Wilson et al, 
1985) C. t. taenia-. €) X € xL e 4008 zb ell, C. t. striatask C. t. lutheri= °F 160 
Budo] #33] ze apEX. 

3H mtDNAS] AeA] AA ARESA Be SA Adz o add gel 
eub] @4zbo £(Lee and Park, 1991, 1992) 7]& €744:9] C. koreensis 9k C. 
rotundicaudata xol]: 3e wWol7} BAS Ac+(Yang and Kim, 1995; Kim et al, 
1997), 22-4 C. taenia complex$| APE 479 24e] "ste dep? xb mx 
Sk. 

AAAA AA Bz vl) Moz, 7p ESO eee] ")Pe]4(genus Misgurnus) 
229) Sul duz zs v8 BX? p=0.021, FAAS p-0.002* 2 
2 x3 $$ Mor, zo p-0104g bo|zb BWRtt(Lee et al, 1994). Het 
APENS HENAC. koreensis) A AP SA 44A p=0.012(Yang and Kim, 
1995) & oka, Eb 0] 4l Clupea harengus p=0.029(Kornfield and Bogdanowitz, 
1987), S39] @#el Limulus polyphemus 4A © p=0.02022 Su AH 87] 
Agee 9)ubd 9g p-00309]3p edo, 224 gA A7ARSIA sc 
SR aaz XZR p=0.104(Lee et al, 1994), SAHA FAM SPAWNS 
p=0.073(Lee and Park, 1992).99.& 2 te] wpeb cha pe]z] 31.94 abel Bt 
p=0.070 e]abe] $z]3]3b& & Bola QA, E AoA elt C. taeniag &b 2€ 
zie] x] 8.5&(0.081-0.082)9- e]E 9S] BHAA HAF MAM Eh e] BS 


34 si2&zsemeeX| 13(1). 1997. 3. 


cL eu C. t. striata} C. t. lutheri% 937]3]3b£&(p-0.033)- xu 
At ade 396 ^X xb 719] Absa] eb 4a Qo} ol SL ep SHS} 0] Ho] 
= AAA HS oO] S abele] AARE 47k Ale Bot oS | 
t9] £57; x9) & ebdect(Kim and Yang, 1993). 4729 ABE Yang 
(1993) 2] A73 9€ oO] Se AELA] AMAPHAE C. t otaenia C. 
striata W C. t lutheri} FAA AAA 91e] S=06424 Ayol ol Bo] X 
ZaalS 4AE ubu, C. t striatag} C. t. lutheri te S 0,8229: 9] SJAA 
dz ep 24A epithe nng A Jage, 
2 Atar aga D Eo gtg Eu C. taenia complexe] Fe FE) 
73 Yang (1993) o] x. T 4| C. taena * ud 9 W€2* C t striata 3 
C. t. lutheri= 9$ 9.x E uae» apkgSX. 
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(Pisces, Cypriniformes) 
8. Mitochondrial DNA Differentiation and Taxonomic Status 
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ABSTRACT 


The nucleotide sequence variations of mitochondrial DNA were investigated to 
estimate the genetic differentiation and to clarify the taxonomic status among the 
populations of Cobitis taenia complex using 10 restriction endonucleases. The 
estimation of mtDNA size was approximately 17.0+0.5 Kbp. No size variation of 
mtDNA was detected among the populations of C. taenia complex except Miho 
population of C. t. lutheri. The degree of mtDNA sequence divergence between C. t. 
taenia and two other taxa showed interspecific level of difference(p- 0.082). 

On the other hand, the genetic similarity between C. t. lutheri and C. t. striata 
was p=0.033 and this value Suggests the subspecific level of differenciation. It is, 
therefore, concluded that C. t. taenia should be classified as a good species and C. t. 


lutheri and C. t. striata as subspecies. 


